Morphometric analyses of the effects of thyrotrophin releasing hormone and cortisol on the lungs of fetal sheep.
Morphometric analyses of ovine fetal lung parenchyma were undertaken in order to elucidate the roles of pituitary, thyroid and adrenocortical hormones in promoting the structural changes underlying the increased distensibility and stability present in mature fetal lungs. Twenty-six Romney fetuses were treated with either cortisol for 84 h from 125 days (4), pulsatile TRH for 6.5 days from 122 days (4), cortisol and TRH (12), or 0.9% NaCl solution (6). The left lungs were used for physiological studies (distensibility, V40) and the right lungs were prepared for electron microscopy. Using 32 regions of lung parenchyma per fetus, volume density, surface density and arithmetic mean thickness of the alveolar walls were calculated using point and intersection counts. Of the three regimens, treatment with TRH + cortisol (exposure to raised concentrations of cortisol, T3 and prolactin) induced significantly greater lung distensibility, the largest potential alveolar air space (62% of the parenchyma), the greatest alveolar surface area (113.7 mm2/mm3 x 10(-3)) and the thinnest alveolar walls (6.7 microns). We conclude that cortisol, T3 and prolactin act synergistically to promote maturational changes in the alveolar wall. While cortisol plays the major role, T3 and prolactin enhance the ability of the immature lung to respond to the cortisol.